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I A guide device (10) for directing the deploy- 
ment of an automotive air bag cushion (12) 
toward the torso of an occupant by means of a 
tether (16) which is folded and attached to Itself 
at a number of locations by rupturable seams 
(34). As the air bag cushbn deploys the trun- 
cated tether or tethers cause the cushion to 
rotate about a point where the cushion is at- 
tached to the canister (14) thereby moving the 
cushion in a downward direction. The cushion 
is thereby moved into position in front of the 
occupant's torso mors quickly than an air bag 
cushion equipped with a tether with our tearse- 
ams. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates generally to Inflatable type 
modular occupant restraint systems for passenger ve- 
hicles or, as it is more commonly known, an air bag re- 
straint system. Such a system may be installed In an 
automobile or other vehicle, at least in part on the 
steering wheel for the protection of the driver and also 
in the dashboard or passenger side instrument panel 
for passenger protection in the event of a collision. 
More particularly, this invention relates to an inv 
provonent in a means for controlling the Initial deploy- 
ment of the air bag cushion. 

Description of Related Art 

An air bag resb^int system module typically in- 
cludes a canister, which has an open side and enclos- 
es an inf lator and at least part of an air bag, and a cov- 
er which conceals the module fifom view. When an air 
bag module is designed for the driver side of a vehicle 
the module is located In the steering wheel behind a 
cosmetic cover which is an integral part of the steer- 
ing wheel design. When the air bag module is de- 
signed for the passenger side of a vehicle, the con- 
tainer may be located just behind the vehicle dash- 
board, cosmetic cover, or passenger side instrument 
panel (hereinafter referred to as "dashboard") and 
the cover may form an integral part of the vehicle 
dashboard. 

When the vehicle is involved in a collision, a crash 
signal initiates operation of the inftator to cause the 
air bag cushion to deploy. The inf lator produces an In- 
ert gas (e.g., nitrogen) which is directed under pres- 
sure Into the air bag cushion to force the air bag cush- 
ion out of the container and through the opening pro- 
vided by rupturable tearseams in the steering wheel 
cover, or tearseams or a hinged cover in the dash- 
board, and into the passengercompartmentof the ve- 
hicle. As the air bag cushion Is directed into the pas- 
senger compartment, it is inflated by the continued 
flow of gas produced by the inflator. An untethered 
driversidealrbag cushion deploys to fill the space be- 
tween the steering wheel and the driver's head and 
upper torso. On the passenger side the air bag cush- 
ion is directed between the windshield and the occu- 
pant to fill the space between the windshield and the 
occupant's head and upper body. During the early 
stages of the air bag cushion's deployment, It is pre- 
ferable to expand the air bag cushion between the 
steering wheel or dashboard of the vehicle and the 
occupant's torso in order that the momentum of the 
moving occupant can be initially absorbed from the 
occupant's torso. After the initial contact the air bag 
cushion still provides protection to the head and up- 
per body of the occupant during a collision. 



Tethers have been used to guide the deployment 
of an air bag cushion for motor vehicle occupant pro- 
tection. Air bag cushions are commercially available 
with tethered driver side and passenger side air bag 

5 cushions wherein the tethers are attached by fasten- 
er members to the impact absorbing part of the air 
bag cushion and to the air bag cushion near the gas 
inlet opening. During high energy collisions a tethered 
air bag cushion is positioned to receive the Initial im- 

10 pact from the vehicle occupant's head and upper tor- 
so. 
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SUMMARY OF THE INVENTION 



An object of this invention is to provide a means 
for quickly moving the air bag cushion into place be- 
, tween the occupant's torso and the steering wheel 
during deployment of the air bag cushion. 

Another object of this Invention is to provide a 
20 means for quickly moving the air bag cushion into 
position between the occupant's torso and the instru- 
ment panel during deployment of the air bag cushion. 

Another object of this invention is to provide a 
means for deploying the air bag cushion such thatthe 
25 initial contact is made between the air bag cushion 
and the occupant's torso. 

Another object of this Invention is to provkle a 
means for reducing the momentum of the deploying 
air bag cushion. 
30 Another object of this invention is to provide a 
means for lowering the deployment angle of air bag 
cushk)n. 

Another object of this Invention is to provide a 
means for moving the air bag into the proper position 

35 to absorb the momentum of the occupant's torso. 

These and other objectives of the Invention, 
which will become apparent from the following de- 
scription, have been achieved by a novel tether sys- 
tem for use with automotive air bag cushions. The 

40 tethers of this inventk>n are folded and attached upon 
themselves at one or more locations by a rupturable 
festener means which will release when a sufficient 
amount of tension is applied to the tether 

The air bag cushion used with the tether system 

45 of this invention comprises a first portion, having a 
front surface and a back surface. This first portion is 
disposed opposite the occupant of a vehicle when the 
cushion is deployed. A second portion of the air bag 
cushion is attached to the first portion and terminates 

50 in a third portion defining a gas inlet opening for the 
air bag cushion. At least one tether having a first end 
and a second end, and a first edge and a second 
edge, with the fist end of each tether attached to the 
back surface of the first portion of the air bag cushion 

55 and the second end of each tether is attached adja- 
cent the third portion of the air bag cushion. Each of 
the tethers are folded upon themselves to form at 
least a first tether section and a second tether sec- 
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tion. Each of the first tether sections are joined to the 
respective second tether sections at least at one 
spaced contact point by rupturable attachment 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With this description of the Invention, a detailed 
description follows with reference being made to the 
accompanying figures of drawing which form part of 
the specification, in which like parts are designated 
by the same reference numbers, and of which: 
Fig. 1 1s a side plan view of a passenger side air 
bag cushion containing tethers with tearseams il- 
lustrating the air bag cushion in a partially de- 
ployed condition before the rupturable attach- 
ment means have released; 
Fig. 2 is a side plan view of the air bag cushion 
and tether illustrating the air bag cushion in a fully 
deployed condition after the rupturable attach- 
ment means of the tether have realeased; 
Fig. 3 is a top plan view of the tether of this Inven- 
tion illustrating the stitching arrangementfor rupt- 
urable fastener means; 

Fig. 4 is a top plan view of an alternate tether for 
use with this invention illustrating the stitching ar- 
rangement for the rupturable fastener means; 
Fig. 5 is a top plan view of the air bag cushion il- 
lustrating one possible tether arrangement; 
Fig. 6a, 6b, and 6c are a sequence of side plan 
views of the air bag cushion illustrating the oper- 
ation of the tethers of this invention during de- 
ployment of the air bag cushion; and 
Fig. 7 is a side plan view of a tether illustrating an 
alternate way of attaching the rupturable attach- 
ment means; and 

Fig. 8 is a side plan view of a driver side air bag 
cushion containing tethers with tearseams illus- 
trating the air bag cushion in a partially deployed 
condition before the rupturable attachment 
means have released. 

DETAILED DESCRIPTION OF THE INVENTION 

As best seen in Fig. 1 , an air bag deployment con- 
trol device shown generally at 10 is provided for di- 
recting the deployment of an air bag cushion 12 from 
a module canister 14 toward a vehicle occupant. A 
tether 16 having a first end 18 attached to the back 
surface 20 of the air bag cushton first portion 22, and 
a second end 24 attached adjacent a gas inlet open- 
ing 26 provided for receiving a gas from an infiator28. 
The tether 16 is folded upon itself to form at least a 
first section 30 and a second section 32. The tether 
first sectron 30 is attached to the tether second sec- 
tion 32 at least at one location by rupturable fastener 
means 34. Additionally, the folded tether 16 may in- 
clude a tether third section 36 formed between the 



tether first end 18 and the first rupturable fastener 
means 34a, and a tether fourth section 38 between 
the first rupturable fastener means 34a and the tether 
second end 24. Upon deployment of the air bag cush- 

5 ion 12firom the canister 14 the expansion of the cush- 
ion 12 is halted momentarily by the shortened tether 
16 causing, it is believed, the air bag cushion to pivot 
around the tether first end 24. As tension is applied 
to the tether 16 by the expanding cushion one of the 

10 rupturable fastener means 34 releases thereby allow- 
ing the cushion first portion 22 to proceed out of the 
canister 14 until the tether 1 6 again reaches the max- 
imum length permitted by the rupturable fastener 
means 34. The deployment process continues until all 

15 of the rupturable fastener means 34 are released 
thus permitting the tether 16 to extend to its full 
length. The deployment of a driver side air bag with 
the tethers with tearseams of this invention would 
proceed In a similar manner as shown in Fig. 8, 

20 The canister 14 for use with the tether of this in- 

vention includes any canister known in the art for use 
with a passenger side air bag restraint system or air 
bag module known in the art for use with a driver side 
air bag restraint system. The tether of this invention 

25 was used with a passenger side canister 14 which in- 
cludes a pair of first walls 40a and 40b (top and bot- 
tom respectively when viewed from above) and a pair 
of second walls 42a and 42b (left and right respective- 
ly when viewed from above) that define respectively 

30 a top opening 44 and a bottom opening 46 as shown 
in Fig. 1. An air bag inflator 28 Is held between a dif- 
fuser 48 and a cap 50 attached to the bottom opening 
46 of the canister 14. Adjacent the inflator 28 and at- 
tached thereto is an air bag cushion 12 having a first 

35 portbn 22 disposed infirontoftheoccupantof the ve- 
hicle when the air bag cushion 12 is deployed. An air 
bag cushion second portion 52 is attached to the first 
portton 22 and terminates in a third portion 54 defin- 
ing a gas inlet opening 26 for the air bag cushion. The 

40 air bag cushion first portion 22 has a front surface 56 
which faces the occupant during deployment of the 
air bag cushion 12 and a back surface 20 which faces 
the interior of the air bag cushion 12. The air bag 
cushion 12 used with this invention can be any air bag 

45 cushion known in the art. 

The tether 1 6 of this invention includes a first end 
18, a second end 24, a first edge 58, and a second 
edge 60, as shown in Fig. 3. The tether 16 first end 
18 is attached to the back surface 20 of the air bag 

50 cushion 12 by any suitable means such as stitching 
or the like. Preferably a box stitch 62, as shown in Fig. 
3, is used. The tether second end 24 is attached to the 
air bag cushion 12 adjacent the air bag cushion third 
portion 52, preferably with a box stitch. Also, the teth- 

55 er second end 24 can be attached securely to t he can- 
ister 14 adjacent the location where the air bag cush- 
ion third portion 54 is attached to the canister 14. Pre- 
ferably the tether second end 24 is attached to the 



3 



5 



EP 0 586 131 A1 



6 



bottom canister first wall 40b by appropriate fastening 
means such as rivets, bolts, or the like. The tether 16 
Is folded upon itself to form at least a first section 30 
and a second section 32. The first section 30 Is attach- 
ed to the second section 32 by rupturable fastener 5 
means 34. The rupturable fastener means 34 of this 
invention is any suitable attachment means which will 
release when tension is applied to the tether 16 at the 
first end 18 and the second end 24. The rupturable 
fastener means must be such that it will release with- io 
out resulting in the tearing of the tether. Further, the 
rupturable fastener means 34 must be such that it will 
fail under cold operating conditions (approximately - 
30°C), while still being able to provide momentary re- 
sistance to applied force under hot operating condi- is 
tions. The preferred rupturable fastener means for 
use with this invention is a rupturable stitch, prefer- 
ably a lock stitch. The stitoh may span the entire dis- 
tance from the tether first edge 56 to the tether sec- 
ond edge 58 or any portion of the distance in between 20 
the first edge 56 and the second edge 58. In place of 
a rupturable stitch a hook and loop type fastener such 
as a Velcrc^ fastener may be used. The rupturable 
fastener means 34 are placed at a number of spaced 
locations along the length of the tether 16. Alterna- 25 
tively a rupturable stitch or a hook and loop type fas- 
tener such as a Velcro® 64 may be run the length of 
the tether 16 as shown is Fig. 7. 

The tether 16 can be made from any suitable flex- 
ible material having sufficient strength so as not to fail 30 
under the forces of the deploying air bag cushion. Ma- 
terial used In the manufacture of the air bag cushion 
can be used in the manufacture of the tether. Materi- 
als suitable for use in this invention are woven or knit 
fabrics made from nylon, polyester, polyamide fibers, 35 
or other suitable materials. Natural fibers or fibers 
subject to structural degradation by molds or bacteria 
should not be used. Further, materials not approved 
for use in automotive vehicle Interiors should not be 
used. Thread used in the stitching of the rupturable 40 
stitch can be made from any suitable fiber made from 
nylon, polyester, polyamide fibers, or the like. As with 
the material used for manufacture of the tether, natu- 
ral fibers or fibers subject to structural degradation by 
molds or bacteria should not be used for the ruptur- 45 
able fastener means. 

Reinforcement of the tether at locations where 
the rupturable fastener means may be necessary to 
provide appropriate structural integrity to the tether 
material. These reinforcemente can be made from any so 
material suitable for providing structural integrity to 
the tether 16. 

A single tether 1 6 or a single pair of narrow teth- 
ers 16 of the type shown in Fig. 3 can be used. Mul- 
tiple pairs of tethers can be used, however, one pair ss 
of tethers is preferred. The number of tethers used is 
determined by the particular application. Tether pan- 
els as shown In Fig. 4 may also be used. Again, as 



with the narrow tethers single or multiple tether pan- 
els may be used. When two pairs of narrow tethers 
or tether panels aire used the tethers are oriented as 
shown In Fig. 1 with the first set of tethers 1 6 and the 
second set of tethers 16b. Each of the tethers are 
folded about a fold line 66 and multiple rupturable fas- 
tener means 34 are used to attech the two sections 
as shown in Figs. 3 and 4. When a tether panel Is used 
either a rupturable fastener means 34 sewn as a rupt- 
urable "V" stitch 35 or straight stitch 35a can be used. 
When a lock stitch is used as the rupturable fastener 
means 34 with a single pair of narrow tethers it is pre- 
ferable to use two rows of lock stitches are used for 
the first stiteh 34a and a single row of lock stitch is 
used for subsequent rupturable stitches 34b. The 
number and type of stitches actually used is deter- 
mined by the particular application. 

To assemble an air bag cushion with the tethers 
of this invention the tethers can have the rupturable 
fastener means attached and the tether can then be 
insteiled in the air bag cushion in a manner similar to 
the installation of a conventional tether. Also, the 
tether can be insteiled in the air bag cushion without 
the rupturable fastener means and then the ruptur- 
able fastener means can be affixed to the tether. It is 
preferable to affix the rupturable fastener means pri- 
or to installation of the tether in the air bag cushion. 
The air bag cushion with the tether of this invention 
is then installed in a canister or attached to a module 
housing by means known in the art When the tether 
second end is attached to the canister the tether with 
the rupturable fastener means is atteched to the air 
bag cushion and the tether second end is attached to 
the canister and the air bag cushion is installed by 
means known in the art The air bag restraint system 
with the tether of this Invention can then be insteiled 
behind the dashboard of the passenger compartment 
of a vehicle or in the steering wheel of a passenger 
vehicle. 

A signal from a crash sensor (not shown) triggers 
the generatton of gas by the Inflator. The gas flows 
Into the air bag cushion from the inflator through the 
air bag cushion gas inlet The expanding air bag cush- 
ion ruptures the tearseam of the module cover or 
opens the hinged cover and sterts to deploy into the 
vehicle passenger ccmipartment The air bag cushion 
deploys to the maximum amount permitted by the 
tether truncated due to the rupturable fastener 
means as shown in Fig 6a. It is believed that the trun- 
cated tether causes the air bag cushion to pivot 
around the tether second end 24. As tension Is ap- 
plied to the tether by the deploying air bag cushion 
the first rupturable fastener means releases permit^ 
ting the deploying air bag cushion to expand to a point 
shown in Fig. 6b. Again, it is believed that the truncat- 
ed tether causes the air bag cushion to pivot further 
about the tether second end 24. This process contin- 
ues until all of the rupturable fastener means have re- 
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leased and the air bag cushion is fully deployed as 
shown in Fig. 6c. 

Thus, In accordance with the Invention, there has 
been provided a means for quickly moving the air bag 
cushion into place between the occupant's torso and 5 
the instrument panel during deployment There is 
also provided a means for deploying the air bag cush- 
ion such that the Initial contact between the air bag 
cushion and the occupant Is at the occupant's torso. 
There has also been provided a means for moving the io 
air bag cushion into the proper position to better ab- 
sorb the momentum of the occupant's torso. There 
has also been provided a means for reducing the mo- 
mentum of the deploying air bag cushion. Additional- 
ly, there has been provided a means for lowering the is 
deployment angle of air bag cushion. 



the material of said tether is made from woven 
fabric selected firom nylons, polyesters, and poly- 
amides. 

4. Adevice according to any preceding daim where- 
in said rupturabie fastener means is a hook and 
loop type fastener. 

5. A device according to any one of claims 1 to 3 
wherein said rupturabie fastener means is a rupt- 
urabie stitch. 



Claims 

20 

1. A device (1 0) for use with an automotive air bag 
cushion for use in the passenger compartment of 
a vehicle comprising: 

an air bag cushion (12) having a first por- 
tion (22) which is disposed opposite an occupant 25 
of the vehicle, said first portion having a front sur- 
face (56) and a back surface (20), a second por- 
tion (52) attached to said first portion, which ter- 
minates in a third portion (54) defining a gas inlet 
opening (26) for said air bag cushion; and 30 

at least a tether (16) having a first end (18) 
and a second end (24), and a first edge (58) and 
a second edge (60), with said first end of each 
tether attached to the back surface (20) of said 
first portion (22) and said second end of each 35 
tether attached adjacent said third portion of said 
air bag cushton, wherein each of said tethers are 
folded upon themselves to form a first tether sec- 
tion (30) and a second tether section (32) and 
wherein each of said first tether sections are 40 
joined to said second tether section at least at a 
spaced contact point by rupturabie attachment 
means (34). 

2. A device according to claim 1 further comprising 45 
a vehicle air bag cushion canister (14) having an 
Inside and an outside including a wall defining a 
cavity for a gas generator (28) and at least part 

of a folded inflatable occupant restraint cushion, 
said wall further defining an opening to said cav- 50 
ity in said canister, the gas generator being actu- 
able to generate a gas under a pressure In said 
cavity, wherein said second end of said tether is 
attached securely to said inner wall (40b) of said 
vehicle air bag canister adjacent said third por- 55 
tion (54) of said air bag cushion. 

3. A device according to daim 1 or claim 2 wherein 
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